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ABSTRACT 
The Cubic Interpolated Pseudo-Particle Navier Stokes equation (CIP-NSE) 
was applied to investigate the two-dimensional laminar square lid driven cavity flow 
of water at Reynolds number 1000. CIP-NSE scheme was used to solve hyperbolic 
term of the vorticity transport equation. In the CIP-NSE, the gradient and the value 
of the vorticity at the nodes is determined and the stream function is then determined 
using the vorticity equation. It is discovered that the numerical simulation of CIP-
NSE provided a very good agreement with the established benchmark results by 
previous researchers. The Runge-Kutta method has been used to calculate the 
velocity and position of the particle with the effects of Drag force and Gravitational 
forces. The hard sphere model has been applied to show the collisions effect on 
particles in the Lid-Driven cavity. The main result achieved from the investigation is 
that, as the density of particles increases the number of particles collision in first 
seconds of the investigation decreases and the number of particles settled on the floor 
of the cavity increases, so for higher density of particles there have been large 
number of particles settlement on the floor and the collision at starting of 
investigation decrease as the particles moves slower, and for the lighter particles and 
lower density of particles number of collision at starting of investigation in more as 
the particles are lighter and move faster but the particles settlement on the floor of 
cavity are less in compare to higher density of particles. All simulation have been 
done for four different density of particle which are 1000, 1200, 1700, and 2000 
(kg/m³). 
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ABSTRAK 
Persamaan Navier-Stokes untuk penentuan cubic pseudo-particle (CIP-NSE) 
telah digunakan untuk mengkaji alirain air dalam rongga berpandukan penutup dua 
matra dengan nombor Reynolds bersamaan dengan 1000. Kaedah CIP-NSE 
digunakan untuk menyelesaikan istilah hiperbolik bagi persamaan perjalanan vortex. 
Bagi CIP-NSE, kecerunan dan nilai vortex di nod ditentukan dan fungsi aliran 
ditentukan oleh persamaan vortex. Keputusan daripada simulasi berangka CIP-NSE 
didapati hampir serupa dengan keputusan daripada penyelidik sebelum ini. Kaedah 
Runge-Kutta telah digunakan untuk meramal kelajuan dan kedudukan zarah dengan 
mengamibil kira daya rintangan dan daya tarikan graviti. Model sfera keras telah 
digunakan untuk menunjukkan kesan perlanggaran ke atas zarah di dalam rongga 
berpandukan penutup. Kajian ini telah membuktikan bahawa semakin tinggi 
ketumpatan zarah, kadar perlanggaran zarah di awal kajian semakin rendah. 
Disebabkan ketumpatan yang tinggi, zarah-zarah akan tenggelam ke dasar rongga 
tersebut, dan zarah tersebut bergerak dengan perlahan, seterusnya menyebabkan 
kadar perlanggaran zarah yang rendah. Zarah yang ringan dan berketumpatan rendah 
mempunyai kadar perlanggaran yang tinggi kerana zarah yang ringan bergerak 
dengan lebih pantas dan seterusnya menghasilkan lebih banyak perlanggaran. 
Kesemua simulasi telah dijalankan untuk empat nilai ketumpatan zarah iaitu 1000, 
1200, 1700 dan 2000 (kg/m³). 
 
 
 
